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16.4 & S jUJ 

nn<^jSr5, ±f"fi, * ft lite iff WAS i: L Tli4 0 fz/z 4 

mi* 'im^tshz^&t l t , *o - 1 w-zx. b n^. 
ni ?r-;;i;X'tit , / ( : Aipicf*. Siitjft^xjg^wi-f-iwr. ?m.!c,:v; 

Tf-Y-^'ft ■ lit hi-MMifiiz&m L, ««tlrLKfli»-N'' 

JhiJ:ii:io/:Ci, (2) telF!- «fc -S^fifco^-if ft, 
13) Sil«4<»«i, tt^ftcj;4»f Lv»«fltMaw|«5S. 
'4) MfUW»ST'l^< 3C£C0T*# 4«.>£4n c icom]$£. 

bCOjfj^-f (i*, jggiji;, £ /-i±sn.?AL T to i 

*«»»(<!: i«. &mm<ni_mnt i h^r 
£«£«tT-,*>o, * b<;f$«faijwiSo a a ft<:£^LTi±BSft 
ai, wag. £;£S'J4 <f#tico^jpsj^*D* n-scor-, fif 
af»jw^o° a (7)^ii(ip»,/i(+ T . tft7 j, ;( 7 ) , f 5 t;tt fm 

M<r>&&* -*-/re,lt, mm SW«:*EL'T Mfnfft 

*ts"ttweis /> f ig5t $ n r o -5 . 
Jft^fflcoi-tf-i lti±, cnb.tej;Ai;i5i^p D a wiii 

tiT5 fie & *fS ^ co^^S'J l- o i » Ti^^ ^ c £ ^ ^bj^ t . 
^. -^fiKS^T-coiait, (tSi:rji.tl^7^f7 7, 

l. mmizmi&<r>t>z •s.Annzt ftbz. 



16.4.1 !g«»|C0^*i 
a- ®ft<£co — tefl-jttH 

i-flt,ar-!i|. , ;ll't;-r ^ >b /jn.^cj; ^ft, $ ^ : ;^.|-a; : - 

^ j l < %% a i, . tXft.'r ti ./)*r.fAttcois£'/g t z -s . 
■rt.3i»-C-a^iSr-(i.;,-o 9 cnmMi /- !i (iii.git 4 i . t 

> i±s;fflr'#kftl- -5 a y> , f (Djfi/g A-frt**fl:.copg^ <t 4- -5 . 

(3) J'A li7Xh7-)$ft H | : 3-A*^ # gf,j, ± ^ MD 
?Slti. WICSgSL'li ig «'l ^#4 1; «k o T (i + 4 o (g^ij;: 

(4) .h-i-v-toi mam ■ t>t^m$immm'.z$x^ 

*• «• v« =T SSft * l i 3- a ^ ig ^ L L ,7, T . , ^ jj j |o 
<f8t. (ft if, iii^. t'-t^XffifaiSfi'-k!* «,». ifit« 

X; m&mith tff£ r-li 4 /i (i t a. i-ffjgs * n T «. > 4 n . 

i-«fc-5*ft^^.* v 7'4 i'co^Mrf as), jn^iu+--f»)g| 

(1) fSfflS : #flo»pTSl£WlS. SA5Mft14«lfli. 
5. 
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<j ir' - ju r ii zi - i'coAuT52ffi^)!S(7)^^t:ii, tc 
T*«fc 5 cor-, mAtft.t> < %\.*<r>tf'K*X*h*>. 

fctnw'&t-nsm & & & z . ^ «i 7Mm% £<n*^m.mmt.i 

(3) ^v^> 3 /(7f-^x)5!i: -kZtl<n?i*\i5.V£M 
m K 3 (j * c ig 1 1 £ t, v c n b cos » -T- £ mi+<r>B v 
* t- L £ i <7) £ x -> 3 > ( j/:ii7f 7 ;xh» 

(4) fi : ftSH-ZSh?®/,' U«ift4. 

r «. > 5 . -f- w^i*. 7in,itti t'cr, mmt'h i . 
p.mim.mnM x 1 nmK<r> t co £ n r <. ^ *■*. .r ft 

Wf4«ffii;j.tt aSt<7)«n*w«f)4A f !fg4 L (SAUl*Ii:i!i 
< c i ) i > 5 1 » ^ ^ si ti i; j: -j r is* t- 5«ibni. 

S&Et--/. ^*)U4i'HT*l!:fiffljnTi>5. x- 
■f-f«iM-b*n<±\ tottHUHT'. ttfflxj-^-tt 

— did, 3'a/i>t 7 ^u.-H'j 
ft -5. fit*4ffli L X > ') ^->!5E«fS(*'A4. 

(6) x : x.,-t? * •>, ^uy>, >i;n- 
> RTV ^ i'co.SA«f ftSL'cotW^'^S. ~mm<r>h<^lt, 

5Ht1--5/i<, ^ US' 'j 3- > RTV CO J; 9 iZ-£%\.cp<T) 

*»T£aaft1-4 t<Ot *4. ftffl***if*L Ti>5. 

(7) v-S : */-7-S:»#»t ft 

(8) +';^-7-5L' : 3fei;a?^^i>#f Oftfecop^iiA.^, 
JljS&fKO* 'j 3-T-S«S»|A^Pfl«$ftTi»-5. + 'J 3' 

16. 4. 2 «»fltJ&»*«lJ 

a. **pisat±i«*sii 

(i) ^'.JB^Bgb:"-.)U (S^t'^'^^g, pvAc) t* 
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i. i&tt Vic- *u (xsl, 

44 r , j_ t r r « r, m t l r f-ii /fi r ^ x. ^ s?^, f 

ft). it/Kit. *'-t.^ttcO(&]±co^i6, r 7 MJi,(fc$ i'^itm 

#>Jiz-j\,TJ\,zi-ji, (#,<-, v, PVA) @ 
'J SM£ tf x ju co :t a. ft (ill* »«) 1; «t 0 r (9 b ft -5. * 

(iii) --^Ut (PVF) © 7 x ; - «, 
WAS i CO .-K .j _ T o i u M it w ^ L T fi g T , ^ 4 

(iv) *Ut: -;u?>^-ju (pvb) © «x W 

(v) © T7V;uSft#^lii- 
^cS-ficor 7 'j ^, ±y 5, 7 ,j IHglxfii 7 ? 

'/ £ a /u fi |, r?H7 - K 4- i co §«co 

r 7 v-co 2tiU±OTft2A.j; j;-,ro< bft 

•5. fcOii^., S-ttco t'x^^^^-x >^.co^ j v-^-'it 
fi^-$ft5>f^t^a. n 7 -7-coffSf 

ttsftsiiaa. k 7 -f 7 — x > T-ui-u , a^A/*«c 

4 >i ft . mM3R?4n a D cOft * i: *S ic ft ffl $ ft X 1 » -5 . 

(vi) *UIfu> (p E ) © *vh>^hSS»#« 

<tLTft^$n^. *^T', eaftco/tftgfefs. fH? 

-x > -rntti •Scot*. 7 -f •> r -7<7)x 0 ^c: 

*- ^ l^ftffl^ft-5. 

(vii) a*<b*'Jl^u>(jfiSEffc PE) © .f.jxf 

(viii) lfU>-»St'z;i,fti^ (EVA) © x 
"7 * v 3 > SUt * y h ^ ;u I- SA'* 5 . x-7 ;u ■> 3 >(ix 

^«">3>i^i:j:^fl I i J nri>5. aytt. a 
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\h-\t). Ui(r\l,\Am, /-h. ^C>r), tft&S ir'c')* , 

(ix) x^u>-t - JUT^ua -Jis&m^i* © EVA 

(x) X^U>-x^;u7 7 7'>' Kitfi^f* (EEA) © 
fxi) x^U>-7 7 ^';;u^itg^^ f EA A) © 

fxnj T 7 ^ *y H + ,g) EAA ^th'j 

t^^mv^^il I A t *>. ajjfiTfglt*. 

l i U > t &m<nt$Zigffl. Du Pont *i<7)^- x ) >®t 

(xiii) i&^b*' 1 ; 7Q t*U> iffisgft PP) @> 7 ? 

*ftiw. pe ^> ppco^ i n,j-mtit#mt trmm^ti 

ISST*^ -5 />\ f£*iJ£g£>!r'h£ i^T', PE ^ PPco/iJ£jg 

(xiv) 'fUXfu> (PS) (Q) * J ';x^u >oo;gtf5 
(K-r-t / > h) W'j^fi, >l^7^x JU^ ft £JF^<7) 

$ n * . ps <r>&miw*-itmm * i*. 

(xv) tfujg-fte^u (iflfttr-^wji, pvo © 

PVC (J £(ifif-ft^- iU£(7>#fi£f*) co^-^u, 

(xvi) /7^f @ 7 J 7Xf yji, (,-k 'Hjaffc fc: 
<7>ffi'j£ffi«£ifl, &JBS«£SI5<7> -> - ;u ^ i t: -^cf^ffl $ 

(xvii) iUbe'- JU-g^ggt: -^ftS^* @ £<i~, 

(xviii) islktf — ^-S»b"^^-jS*7l/< >6$*II'& 

® straws #ffctf- 'i-v-hfcafiizfi 

(xix) ^'Jb-;n-f^@ y^-^, x-^ju, -/ 

(xx) ?KUt' -n,t;nrj K> © *fcf4»#«. pffi 

(xxi) #'J7SK® »#Sj*ffT'i±, 
(*IS««SJl*«<7>-*f*) M?'J7; >i<^SJ©(iJ:orf# 

C General Mill t± ) - JC # * y fftflgCOfrjS 

tg, -t: 7 5 y 9 x 5 '. y f. * )\, y 53flj^gi|. 

y 9 it A. fit L TffiBR^nrt^. 
(xxii) ^<P>@ ISfl^ftco 11- • \2- ± 4 o >, 
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(xx,,,J ^MSlfMfJi^T^ '23) .^^[I'^-iix 

^ t L T ft Yj X'h 5 /)■'. -thffi^c J: o T fS b n 5 te/g^^ 
1 js - * * ^ co « ^.j HT^ iSffi -^liroi. 

PET 7 , ^ ^CO^rr^j, fit^f-- r^.^-^ (J) 7 u + y T 
'^'J - h^coi^^ (PET 7 < ^^i$R?S^^), 

(xxivj izJ\,n-Ztmt* ® tsA+iy,^^ 

o-xcO:Th'^ M B (CMC) ^fiut^o^ii^ 
S'J4 I Tf^ffl^n^. i < C^wuo-xii IC 

H§ L fkffia S: ^Jg ( " L t CO) co |^it 

tWh*>. 7 s - )vt*>Vi,T tvrt V* t(»fxfc$:faT 

(iv) uviiv^^isi (^'/^v>»K) © u 
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/ ■/ v\yj) vnwm WtorfVt t: > ft - 
:V J£ ft ^- L r H: ) 1 1 - r h . W ft ft] £ I r * < -> --h it a v* »u 

co|£ & fi 1 ! £ l r m £ n £ . i /. , ? -f -v & o < 5 t * , 

7/.^Mt^ - K ( -M n > , '1 x X -r >u £ <t" ) 
.^1 (RFL) iLrAiCf^TIMUi^. RFLli RF (U 
v ju y y - >u u r )i f-'t Kla-raS) £ L (S BR 7 7- , 

7 x £ 7. -f- i> > - 7- 7 > x > - e - ;u t:' 1 J v" >iigg-(|:7f 

K H$fb L , *i§^e&-ftcoHtJ|g{:£ 5. # 
tiim/t £>-^\ t o i ? uffffi a? n so(± fx 7 

/ - ;u A (7) •> 7 > v ;ux- -r ju (DGEBA) 53<50fg;# 

mm h $ h y> r £ < , &«co *° r • > , i ; 71 k, & 

.tet/Kt^. --^ 'i^MT"^, t"'JXJi/7{ K (-^ + rz - ;u ) 
'J7; K i K®5S) T££. i 7 5 >lifi*ft(i 

£^upn b n -5 . :n b £&cox* j * ->«tflgi: fiiHftfflco 

C0ffii£<ij£ U T*M£i+/> f jgiR£ ft £c7)T\ Fpll&iSiCO Jftii 5= 

(1) 5#RJJx,-K* vfttflg (flftlklSfftS) : -JKU. MSlS 
ftST-l±5SftB#P B Tt±aB$p B 1-l B <bi»n-5^, C£7>5L' 

(2) iSu^^Sii : — jjg(i^jKs : «:|f-t- ^JS^{C|±, ^ffi^ 

a (n n m rstt ffl a* k ^ $ n r 1 ^ <t # x 5 n -5 . 

(4) X7Jby 3 >5y : n>^'j- ^<7)»#Sj. 

(5) — fflSS : SfflT*liS/SL 4 u^, HSU JDS* 1" -5 ^ 

t>r>fztf, fii£&ffl*fflu 120-130°CflJST*«fti* 5 t 

(6) rtfj^-r a^f S3 : x^+vWJjgtc^-f a >, xh 



^ L r H/i'^f^, 'r:,i,SK; c y<JH\{ .y -c :; f.jjju $ n r l » o . 

( vt J l J r )by> § f V > 7' - h ,h .1; • j „r_ - -r 

^ I fi i.t r\-: *} x x 7- ;u i co/xtt c X *) .-h' w - J ; u '/ > ,v j|} 
^ o • ^^/jM v ■> 7* t~ — h =?S i A:U /Kft$?iEco 7'u -t;'i 

-r q . ^ ^ c/) v > 7 ~i~ — v m t i ^ n + ^ ^ n f * 

[ffitOii^ ^/K^i Eu£-*- 6 COT', f coS^fr^im L Tfii' ft T 

6 ii* f t m & f* ITI L^i-ifS 5L'^ « t ^ 6 . f£ -£ Tti , fij 
ftfi'li: L TrK'M v -> r t-- h JrMil-n-r^. S/j. /Kfl^S 
^^c^) f ^»-y-^co Lcoti.^AaTjflffijco^S^Jt L T , 

/:(iXTiUy 3 ,C0^ X~mV\ £ ft6. -f'JjVyTt-l-, 

f n *=> co *ft J: , 6^^t^c0rK'j 7 U ^ 

b^<T. (i<«t, ffltf, fti$, ^7t4 <t'co?g;S(i->c^ ^ 

^. SsW*. iflfSj, ji36 4<!:'(7)v-7 > h t L T f$ 

(1) fiifg:?afflfS*ffiI : ^RH&Ufc-it -5«Ef*aSS*w^^ 

> ^ ^-rfjf^SK^ > 9<n\%% t lng ^ > ?<m%m% t\ 

> h X7- "7 x(ija:«-i{i5a^ /^(i — ^ffy.-tf j 7 u ^ > TiHf* 
cogfefSt:^^^ nn^. igf^i: if y x co — f^ftt- £ ; ) 'ji 

(3) iWraM^j:ijJD$ffli:|^^n/:. IfcMiAS: 

(4) FRPmttmm ■ & m&mnm$£Zt\tz. Goodyear 
MUctoT Pliogrip iSl /)'^^^n, a*^fi£=J'^^7 >f -t 

> ^tlL T 7 U ^ >CO$flh-Sttiik^^ : cOA:^^ 

(5) 7uy>/x7ft l ^v :x,-K^vi; 7 U5'>S:S^&h 
6 z t ( i j; v , x 4-r + •> «t Jlg<7> n^^f^a. 

(6) v -> 7 -r- h : i < t: f-'x ( h 'J 

7 x X JU jt 9 > -p,p',p"- h 'J >f v -> r 7- - h co aft + 
U > 20%iSv|3E) ^ -f'X-t v j.- ;u RF® [> * '7 /ih'JX 
(p-^f V ->7t h Vix;u) xx x ;u<7>Jtait^ ^ ^ > 20%i'§ 
St] (^ftltgtt, Bayer J±) ^(i, ^ A ^ JjJ flf ^ CO ^ 

(vii) t'-^^U^y:® ftifib^HT'Bfl^^n, 
t: <fc 0i-t7Kttco7 u ^ > tfx v u y > i ft 
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c . □ l, % is n m { v x |. -v - >,- t k | 

(i) ~^?xziu (NR) (3j) fdSfs.vvfc.; , £<oDMff 

Ml £ ll T o 3 . igrfj i 7 r v 7 * /!•'>> ^ . £ ^ . !g /!'-'*£ S 
.11 c> '!;! fl iU * Jit i : If] £ n r <. > $ . 

(ii) ^*''H7A> ||R] :g : A'.«3 

(in) *'U7Qn7l/> (7 □ art- s n /,, C R) ® 
T-*7'U>®(Du Pontf.t) iLTffg. -flSt-<±. Sift 

t l r fi/fl S«m?4t n;r (i.-fr- * , if. 

m*> ! ®%x, max, u<m. mif. i.* 

*>• 7 ^ x ^7 7, ABt £ 

^MWw»afi:<£<fiEffl$rt5. y $ * a, •> ^ _ 

«*SdOTi*r-a. ft£fflaii»-A-r-*>*. A-5i^ifti:«t* 

(iv) - h'J;urfA (NBR) © t?'Jd - hij«,- 

'^^i4'w»#«;fjffl$n«. 7x 7 7 ximmtiw 

(v) ^fl/>-7JyI>3i ( (SBR) © X^U 
> - r 9 ■> i > lt£^f^. 7 f- v 7 X ;5>7£#fii|J (ifc^fiij 
iLTfSfflSn*. RFL «0-fiR# i L TMtW^i * 

( vi ) * x u > - ? * x > - 1 ■ ^ ;u f u v > = K&ms 

;u -> 7 - nv.-t; ii-ft KtftJ)is£ SBR 7 r,ni; 

W ^^7f, 7XWjg^) |;i-,t^ D > 3 - Ki 

«MtrotSi:t(iflj SftTl , 5 (cco^-g-cii, 7 -7 

(vii) ?K'J-fV7>U>, (IIR) © ,-ff 
'J 4 v 7'x HEltMttA^* 4 

ft5. »PffiA*£.^i fflj^ui±, rfii^i £f£fflt-5. 

(viii) *TU^JU7< K=fA (^KEft^A) ® -teC 

(Thiokoltt)i J;|jrnTi»4. ~OCO y 4 f 

an*. $n5. jgig, ±*z£ (D . > -5 y Y t L T 

(ix) vU=l->RTV© 5"J3->RTV (££« 



1 231 



>^^'Vi-m(/W,/;y, ,<,!/..,«.:; ;( 1000 C A- • ■ ;• 

' ft0flb - * » te- m f* ^ nrt tt m 

b t5/:*^t/ ; , 1 w ,g fit A f * , . f o fft , : 
(O tSffcUA. ^tdA © SBR .1^ 

#<7) t-7 ^-ut/n.j ^6^f«, (MMA) 
7 7') H-^^e y 



a:-t''/7DD7'b>| ;7 -^ 7 | > 



-i«SfS# siiLrujfflsns. ^ n ii * *s r-M ig's 
ft/-, - h ^^'A^-(o 3 - i|;77IJ)t ,^ f/7 _ i; ,. 

i 1- 5 ssqe t - rn&mm t l r ftjfl $ n r i» 

(xii) ^.yytti^® Xf^-^yy^. 
^U/7"P7 7itI^ (SIS) ^ X ^ u> . 7 ^. yx> . 
^ x U > 7-0 y 7 itfi--^ (SBS) A*. * 7 ^ *, h 

(xiii) >5«zfA @ *H<7)«tt3-A**flfl|gshA 

£(-->- 7 > hi LTf$ffl$n-5. 

<r--> T 7 T 7 i; A.SfJL*x;i,cO-t / 7-y,f)X+l/ > 

«**i;j:0fi^Hft+*. ^'7X, -fc7S ,7X 

4^T'l±l~2»ra^|lfk1-«. fwfft. =>'A, 7'7 

i- > , .-k >j 7- a t - u > , 7 7 xmssz fcomM^tmitm 
•if r*# ii>. 
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s 7 '/ w ^ A!> £ ^^f : 2—3 HSI frr £ & f$60 -4- u - £ 
u > <ov?E? ( - U L'^ti^. f&V&cnfi ft:: ') >V£?co £ /j- 

1 J x - 7- , +r 'J xxt H, x .-K ^ > , f 7 U 7 > 4' y 
£ (i h w / 7 7 7 - b frftm $ n -5 . ;M<h L T to U co 
[iSIS, to L- A'/»'bCO?f$f*<'Slf+:(7)iJinp;jjl:ffli:, ^ 7 , 

f. IS-t^T 7 ? 'J (SG A, second genera- 

tion acrylic) @ 

v-i;, - h '/ /u n A >f > B) (Du Pont tt) £ >' 

7x, 6^7'?xf 7 7, *Mii'i:(iffl$n-5. 

&«CO v * h 'J 7 ^ ') 7 - h t 'J n' -7- UlBSSftJ £ 
?fc/jli L /: €60 mft&mm SrRS^-ti- -5 <!: ffi ^.fifti" -5 . 

h. W^-KHftSMSMSI © 

-y 7 7 7/U;fS4<f<7)7 U'-h UfiEffl cf ^ 5 J; 

9 d£ o£. 300 m min" 1 60HiS T*«.#T' $ -5 ISKt 
i . 'j7-7P-f 1^191 © 

two polymer SJ £ iJztffto. «* o 5fl <!: «C 

$iS$/£itT-$:< f RtM± WSMSS, 

fc&£M*mt m%ht\z> (* 16.35). *co«sj^A5. 

.-K t; tf ^ ;urf, _ X/ /ij 7 7 ( - h ^ zf I* / 7 

Se**i8}fftt- h 'J (ctbn) i /ciir 5 v^agjai* 

-hU^ifA (ATBN)/x** v t*. 7 X /'J 7 7/x,f 
-f>f a > ^ L rti^a^flcoSM^f A a >, 
^ 16.35 JVt^fiKffims»9^l£^« (^fi) 



» * m 


[kg cm" 2 ] 


T(i<JBM4* 

[kg/25 mm] 


,-tf 'j t:*— ;u v — 


i / v 7 


240-360 


7-17 




7 


240-360 


7-30 






440-580 


40-65 


-l' , |)^/./7x/ , J7 


7 


300-500 


11-45 


->/7 x / 'J 7 7 




160-260 


3-6 



n.'.mO 11- ■ 12" "f i L7 > /)•[')• iff ^ n -o. 

^^-^it. vmi nm't&tc ttfh*. & 
tintefifatztffcftii-kz < , rfoi,^ LrW.^cor, -i= it sr L 

ff ^ (T /U ; fKfT. + 9 > U (T )\/ I 

miVafa it if =? x 7 o z ^ ^ -j co«« : : J: o T o < ^5. 
ffi-if£T-(i, Kevlar^ ^^^-ilfe, Nomex^M^r ^ - r)/, 

(7)7'U - ^ 7 i Z. > 7' (tJtffiSr - h 'i )\,Z1* U/7 j, 7 'J y 7 

T-liy)/^ tco) ch ru- + > ^ig^c - h , ; iL , 3 /, /7 
x 7 1 J y 7 f£ ffi^i^. x U 7 h □ - 7 X r*1 T-(i , ^ 
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